The title compound, [(1-{4-[2-(2,4-dihydroxyphenyl)diazen-1-yl]phenyl}ethyl-idene)amino]thiourea, 1,1,2,2-tetrachloroethane monosolvate, C 15 H 15 N 5 O 2 SÁ-C 2 H 2 Cl 4 , was prepared from 4-(4-acetylphenyldiazendiyl)resorcinol and thiosemicarbazide and recrystallized from mixed solvents of tetrachloroethane and n-hexane. 1 H NMR and X-ray diffraction data are in support of the thione tautomeric form. The X-ray analysis shows the molecule crystallizes as a zwitterion, with proton transfer from the nominal phenol to the azide group; the N-N bond length is 1.291 (5) Å , and an intramolecular N-HÁ Á ÁO hydrogen bond is formed. In the crystal, N-HÁ Á ÁO, N-HÁ Á ÁN and O-HÁ Á ÁS hydrogen bonds connect the molecules into a three-dimensional network. The tetrachloroethane solvent molecules are linked to this network through weak C-HÁ Á ÁO linkages.
Chemical context
Ethylidenethiosemicarbazides are polyfunctional compounds with several nucleophilic centers (NH, SH, NH 2 ). These compounds exist in both thione and thiol tautomeric forms, Fig. 1 . 1-(1-Arylethylidene)thiosemicarbazides have been found to exhibit potent inhibitory activities against mushroom-tyrosinase (a multifunctional copper-containing enzyme that causes dermatological disorders) (Liu et al., 2008 (Liu et al., , 2009 . Also, 1-[1-(heterocyclic)ethylidene]thiosemicarbazides and their metal complexes have been investigated as potential anticancer agents (Finch et al., 2000; Soares et al., 2012; Serda et al., 2012) . On the other hand, ethylidenethiosemicarbazides are reactive building blocks for the construction of bioactive heterocycles, such as: [1,2,3]-thiadiazoles (El-Sadek et al., 2012] , imidazolinones (Thanusu et al., 2010) , thiazoles (Chimenti et al., 2010; Abdel-Gawad et al., 2010; Vazzana et al., 2004; Vigato & Tamburini, 2004) , and thiazolidin-4-ones (Abdel-Gawad et al., 2010) . It has been demonstrated that the azomethine group is accountable for biological activities shown by various types of Schiff bases (Vazzana et al., 2004; Vigato & Tamburini, 2004) . As part of our studies in this area, we now report the synthesis and crystal structure of the ISSN 2056-9890 Figure 1
Tautomeric structures of ethylidenethiosemicarbazides. solvated title compound, (I), containing azomethine groups and we investigate its keto and enol tautomeric forms.
Structural commentary
The main molecule comprises two essentially planar groups, which share the C12-C15 bond; the angle between the normals to the two planes is 13.77 (8) , Fig. 2 . This molecule is a zwitterion, with a negative charge on O1 and a positive charge on N8: this nitrogen atom is bonded to a The molecular structure of (I) and the hydrogen-bond interactions (not including the 'weak' hydrogen bonds). Displacement ellipsoids are drawn at the 50% probability level. Symmetry operations (in the text and all figures): (i) 2 + x, Table 1 Hydrogen-bond geometry (Å ,  ) . 
Figure 4
View of the packing in (I) along the a-axis direction, showing the hydrogen-bonded system. hydrogen atom (clearly identified in the X-ray analysis) and forms an intramolecular hydrogen bond N8-H8NÁ Á ÁO1. There is delocalized bonding throughout the O1-C1-C2-N7-N8-C9 chain, with bond dimensions very similar to those found in a series of 1-(2-phenyldiazen-2-ium-1-yl)-naphthalen-2-olate compounds studied by Benosmane et al. (2013) , Bougueria et al. (2013a,b) and Chetioui et al. (2013) , showing a structure midway between the keto and phenolate forms of compound 3 in the Scheme; in particular, the C1-O1 bond length is 1.296 (5) Å and N7-N8 is 1.291 (5) Å .
There is a more pronounced arrangement of double and single bonds for the C N-N group further along the molecule, with C15 N16 at 1.280 (5) Å , and N16-N17 at 1.377 (5) Å ; N16 is the acceptor of a strained hydrogen bond from H19B.
The structure of the product was substantiated via spectroscopic data. For example, 1 H NMR spectra of compounds 3 revealed two singlet signals at = 2.35 and 10.28 ppm, attributed to the methyl group adjacent to hydrazone (CH 3 -C N-NH) (de Oliveira et al., 2014) and NH of the hydrazone group (C N-NH), respectively; there are also two signals ( = 8.11 and 8.43 ppm) for the NH 2 group. A singlet signal at = 10.70 ppm is due to the OH group whereas the C OÁ Á ÁHN appears at = 12.53 ppm, see Fig. 3 .
Supramolecular features
Intermolecular hydrogen bonds are shown in Table 1 and 
Synthesis and crystallization
4-Acetylphenylazoresorcinol (Torrey & MacPherson, 1909) (1) (12.8 g, 50 mmol) was dissolved in 100ml of ethanol and stirred with an equimolar quantity of thiosemicarbazide (2) (4.55 g, 50 mmol) for 24 h at room temperature using catalytic amounts of HCl. The product, precipitated from the reaction mixture, was filtered, washed with ethanol and recrystallized from hot ethanol solution to give compound 3 as dark-red microcrystals (12.34g, 75%). Dark-red prisms of (I) were obtained by recrystallization from mixed solvents of tetrachloromethane and n- 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The non-hydrogen atoms were refined with anisotropic thermal parameters. Hydrogen atoms on the O and N atoms were located in difference maps and were refined with distance constraints viz O-H distances were set to 0.82 (2) Computer programs: CrysAlis PRO (Agilent, 2014), SHELXS97 (Sheldrick, 2008) , ORTEP (Johnson, 1976; Farrugia, 2012) , SHELXL2014 (Sheldrick, 2015) and WinGX (Farrugia, 2012 (Johnson, 1976; Farrugia, 2012) ; software used to prepare material for publication: SHELXL2014 (Sheldrick, 2015) and WinGX (Farrugia, 2012) .
[ ( Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

